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Abstract

f/lxi,l/,

This researeh attempted to quantify the perceived
magnitude of intentional errors in the Maintenance Data
Collection system data base and to determine the under-
lying causes for the reporting of inaccurate and invalid
data. It was limited to the aircraft maintenance organiza-
tions within the Strategic Air Command and the Tactical Air
Command. A stratified random sample was surveyed of all
aircraft maintenance personnel of the rank of airman basic
through colonel in the aircraft maintenance complex at the
bases in these two commands within the continental United
States.

Those surveyed indicated that nearly 10 percent of
all data input is intentionally inaccurate. Over 85 per-
cent of those surveyed felt that some of the data which is
input inaccurately, is done so intentionally. The pressure
to account for man-hour availability is the primary reason
given for falsifying the MDC input. Ninety-two percent of
the maintenance personnel surveyed admitted that they are
pressured at least part of the time to manipulate the MDC
input. C |

A recommendation was made for the leadership at all
levels of the Air Force maintenance complex to re-evaluate

their motives and methods for insuring maintenance
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R information is input into the MDC system. Furthermore, the
information uncovered in this study indicates that further
e research should be conducted into the amount and types of
%x data that need to be collected from Air Force maintenance
o organizations. The Air Force should consider a maintenance
data collection system similar to that used by the U.S.

Ny Army (the Sample Data Collection system).
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INTENTIONAL INPUT OF ERRORS INTO THE

MAINTENANCE DATA COLLECTION SYSTEM

I. Introduction

General Issue

Maintenance data is required by management at all
levels in the Air Force and the Department of Defense.
This information is used, in part, to evaluate the perform-
ance of defense systems and their component parts, the
effectiveness of maintenance programs and personnel and to
determine weapon system operating and support costs
(defined in Appendix A). Of growing importance is the fact
that maintenance data is used in calculating the reliabil-
ity (Appendix A) and maintainability (Appendix A) of weapon
systems.

The Maintenance Data Collection (MDC) system is
the primary means of obtaining base-level maintenance data.
The MDC system collects and processes maintenance data on
aircraft, missiles, certain communications-electronics
equipment, and some of their support equipment. The data
processed by the system consists primarily of man-hour
expenditures and technical data related to maintenance

tasks that have been accomplished. The data is documented

manually on Air Force Technical Order (AFTO) Form 349,




collected, keypunched, and processed at the base level for
compilation into reports and computer storage.

Information from the MDC system is used at the base-
level to provide feedback to the managers who control the
maintenance operation. The information is used in sched-
uling work, identifying work already accomplished, pro-
viding aircraft status information and monitoring direct
and indirect labor (Appendix A) utilization. Many off-base
organizations use MDC data provided by the various bases.
The Air Force Logistics Command (AFLC) uses the data to
validate parts requirements, to monitor aircraft and sup-
port equipment modifications and their effectiveness, to
identify aircraft reliability and maintainability problems,
and establish priorities for improvements to systems. AFLC,
in addition, provides MDC data to other users. Aircraft
contractors use the data to evaluate aircraft performance
when developing new systems. Headquarters Air Force and
major commands use the data to establish maintenance
manning requirements. The Air Force Visibility and Manage-
ment of Operating and Support Costs (VAMOSC) systems.com—

pute many base-level costs based on MDC data.

Problem Statement

There is a need to determine the accuracy and
validity of the data input into the Maintenance Data Col-

lection system. Additionally, if data is inaccurate or
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invalid, there is a need to identify the underlying

cause(s).

L Justification

The need for maintenance data in the MDC system
to be reported accurately, reliably, and in a timely manner
is evident from the widespread use of the MDC data base.
Estimates have been made by the Air Force that as many as

‘ﬂf : 105,000 maintenance personnel are directly involved in

K]

E% documentation of maintenance actions at the base level.

¥

e Since maintenance staffing accounts for one third of the

i; total Air Force staffing expenditures, the cost of gather-
& ing the volume of data required by the MDC system is indeed
& staggering. Air Force officials estimate that the key-

é punch staff time alone uses 350,000 hours per year or the
é% equivalent of 175 man-years. A report by the Commission on
" Federal Paperwork issued in 1976 stated that approximately
.% four million man-hours are consumed to complete the nearly
§: 80 million forms filed annually. This is the same as using
s 2000 people for an entire year just to document the main-
3} tenance that was performed. VFurthermore, these estimates
:b do not include the cost of the forms, punch cards, computer

paper, computer time, computer programmers, or the numerous

levels of review of inputs and outputs (1:1-3).

3 Errors are bound to occur in a system that is so
manpower intensive in the collection and assimilation of

e information from throughout the Air Force maintenance
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function. According to the Comptroller General, Air Force
procedures for collecting data on maintenance activities
are costly, paperwork intensive, and generally ineffective
in providing complete, accurate, timely, and useful infor-
mation to Air Force and Department of Defense decision-
makers (1:1-23). 1If the Air Force could identify the
underlying reasons why inaccurate or invalid data is being
input into the MDC system, if in fact it is, steps could
be taken that could result in a potentially much more use-
ful data base which would enable managers to more closely
identify manpower requirements, system problem areas,
equipment reliability problems and other perplexing organi-

zational problems.

Research Objective

This research attempted to quantify the perceived
magnitude of intentional errors in the Maintenance Data
Collection system data base and to determine the under-
lying causes for the reporting of inaccurate and invalid

data.

Investigative Questions

l. 1Is inaccurate or invalid data intentionally
input into the MDC system? If so, for what reason or
reasons, how often, and to what extent?

2. What is the perceived value of the MDC informa-

tion at the operating base level?
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3. Are the findings consistent between workers,

supervisors, and managers? Between major commands?

Scope and Limitations

Past research into the validity and accuracy of the
MDC data base has relied on the assumption that personnel
who input data into the system made every effort to ensure
that they input accurate and valid data. The research con-
centrated on showing where unintentional errors were
created during the complex coding and keypunching of the
forms. This research effort focused on the possibility
that personnel may intentionally input inaccurate and
invalid data and the underlying reasons for their actions.

This research was limited to the aircraft main-

tenance organizations within the Strategic Air Command and
the Tactical Air Command. These two commands were chosen
because they are representative of the two major organiza-
tional structures used by Air Force major commands for
their maintenance organizations. A stratified random
sample was taken of all aircraft maintenance personnel of
the rank of airman basic through colonel in the aircraft
maintenance complex at the bases in these two commands
within the continental United States. This provided a
representative sample of the Air Force while providing a
reasonable size sample frame from which to select partici-
pants for this research. This research was further limited

to military personnel and did not address the input of

: mmmz:mmm;.-:~;:‘c::;f:-::{:a;:w_:.{:frf:*&



data into the system by Department of Defense civilians or
contractors. The intent was to identify the magnitude of

the problem and its underlying causes.




II. Background

The Maintenance Data Collection (MDC) System was
implemented in 1958 as a means to collect, store, and
retrieve base level maintenance production data. The MDC
system is currently a punched card processing system used
to record data concerning the maintenance of aircraft,
engines, missiles, and communications-electronics equipment
and their support equipment (2:1-1). Basically the system
involves the collection and processing of data concerning
numerous aspects of the maintenance function: what was
worked on, when the work was accomplished, what actions
were taken, when the discrepancy (Appendix A) occurred,
what the discrepancy was, who repaired it, and how long
the repair action took. All of this data can be retrieved
in various formats, including punchcards, reports, and
magnetic tapes, depending on the needs of the intended

user.

Uses of MDC Data

The intended uses of the data contained in the MDC
data base are delineated in Technical Order 00-20-2, The

Maintenance Data Collection System. The data is intended

i% to be used at the base where it was collected. Furthermore,
LY

the data is meant to be used off the base by the Office of

Program Management Responsibility for Manpower [USAF/PRM
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(Manpower) ], the Accounting and Finance Center, the Air
Force Logistics Command (AFLC), and the Major Commands
(MAJCOMs) (2:1-3).

The base level maintenance production data is
intended to provide feedback to managers and supervisors
for controlling and coordinating the maintenance operation.
This information comes in the form of various reports as
described in Air Force Manual (AFM) 66-267 and the Base
Level Inquiry System (BLIS) as described in AFM 171-114.
The base level managers and supervisors have access to the
following information:

a. Production information about the type of work
accomplished, the work center that d4id the work, and
the equipment on which the work was accomplished.

b. Equipment maintenance schedules and inventory
information for maintenance actions that are required
on a calendar basis.

c. Productive labor and indirect labor hour
expenditures in either detailed or summary form. This
includes labor expended to support other organization
or special projects.

d. Equipment failures and discrepancy information.
This information is available in composite form by type
of equipment and for individual equipment items.

e. Configquration [Appendix A] status accounting.
This includes information about modifications that
have been completed and those that have been partially
completed. (2:1-3)

Base level supervisors and managers also have at
their disposal information concerning the cost of main-
tenance. They can obtain this information from the Main-
tenance Cost System (MCS) of which MDC is an input. Figures
concerning the dollar cost of civilian and military man-

hours, broken down by cateqgories of productive direct and




indirect hours, can be retrieved through the system. The
cost figures can also be broken down to show the cost to
maintain aircraft and engines for both on-equipment and
off-equipment maintenance (Appendix A). This system also
makes it possible for bases to take action to be reimbursed
for transient maintenance performed on aircraft from other
bases (2:1-3).

Beyond the base level, the data in the MDC system
has a myriad of uses. The information contained in the
MDC data base is input into various programs established by
Air Force and MAJCOM manuals and regulations.

The Air Force Logistics Command, as overall logis-
tics manager for Air Force systems and equipment, regquires
base level maintenance production data to accomplish its
multi-dimensional mission. AFLC uses the data to:

a. Identify maintainability and reliability prob-
lems on Air Force equipment.

b. Establish priorities for product improvement.

c. Account for modifications to Air Force equip-
ment and evaluate the effectiveness of modifications.

d. Validate inspections and time change require-
ments and validate inspection and time change inter-
vals.

e. Identify safety deficiencies and monitor their
corrective actions.

f. vValidate or adjust calibration intervals.

g. Validate spares requirements.

h. 1Identify programmed depot maintenance require-
ments.

i. Compile maintenance manhours per flying hour
data.

j. Evaluate unsatisfactory material reports and
modification proposals from other commands or industry.

k. Compute the cost for billing the Military
Airlift Command and the Air National Guard for reim-
bursable depot level maintenance.

ALSENT T
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1. Determine Time Compliance Technical Order
(TCTO) kit distribution requirements and TCTO rescis-
sion dates. (2:1-3 to 1-4)

The data provided by MDC is used extensively within
AFLC to manage Air Force assets. Besides the internal uses
of the data, AFLC compiles numerous reports as requested
by Headquarters Air Force, the Departments of the Army and
Navy, and the various MAJCOMs, Furthermore, AfLC compiles
any necessary data for use in accident investigations by
the Inspector General. AFLC also uses the data to prepare
reports which are provided to industry on the performance
and support requirements of the present Air Force equipment
for use in the design and development of new egquipment and
systems (2:1-4 to 1-5).

Other users of MDC data include Headquarters USAF
Accounting and Finance, who determine the cost of base level
maintenance operations. Headquarters USAF/MPM and the
MAJCOMs use the data in validating manpower requirements.
The MAJCOMs also use the data to assess the state of equip-

ment modifications (2:1-5).

Previous Research Efforts

In light of the widespread uses of the data con-
tained in the MDC system, the need for accuracy in the
data base is apparent. The magnitude of allowable inaccu-
racies varies by the intended use of the data. As an
example, computing the service life of high-cost low-

inventory items would require near 100 percent accuracy.
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On the other hand, when determining inspection intervals
for an end item with a high inventory, some reasonable
margin of error can be tolerated. Inaccuracies in the
data base can be adjusted for if their magnitude could be
reliably predicted. The United States Government and the
Air Force have conducted several studies over the years in
an attempt to develop a means to assess the accuracy of the
data. What follows is a summary of some of their findings.
In 1964, AFLC contracted for research to be con-
ducted into determining factors involved in human errors in
hand transcription of written data (3). These are the
type of errors that occur when the forms that workers have
filled out are collected and keypunched for input into the
computer. The FMC Corporation performed an experimental
human factors study from 1 April 13964 to 30 March 1965 in
which two phases of experiments were conducted involving
forty-eight subjects in each experiment. Equal numbers of
men and woman, clerical and production workers, and people
over forty and under thirty years of age participated. The
first phase consisted of a large experiment in which error
levels were calculated and compared among the various
groups from the transcription of pure numeric and arrange-
ments of alpha-numeric codes of lengths from three through
twenty characters. The effects of length of work periods
were also evaluated. The second phase of experiments com-

prised a total of four experiments. The subjects were

11
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exposed to different arrangements of pure numeric codes in
the first two experiments of this phase. 1In addition to
the areas analyzed in phase one, error levels from trans-
cription of codes in sequential and nonsequential order
were also analyzed. The third experiment involved the test-
ing of varieties of character grouping within numeric codes
and varieties of response formats. 1In the fourth and final
experiment, the participants in the study were split into
four groups and exposed to varying type fonts and instruc-
tions. This was done to test methods to improve legibility
in machine-printed and hand-printed characters.

The results obtained fram this study showed that
"generally the human factors of age and sex had a signifi-
cant effect on accuracy in hand transcription" (3:3). It
was found that older people were more accurate on pure
numeric codes, young people were more accurate on alpha-
numeric codes, and women were more accurate than men.
Furthermore, it was found that sex and occupation inter-
acted throughout both phases of the study: "female produc-
tion workers and male clerks were consistently more accurate
than male production workers and female clerks" (3:4).

In 1978, the Air Force contracted for research to be
conducted into determining the feasibility of developing a
methodology for quantifying the accuracy of reported base

level maintenance data. Desmatics, Inc., a firm special-

izing in applied research in statistics, mathematics, and




operations research, conducted a study from September to

December 1978 (4). The scope of this study was limited to
demonstrating:
. « . the feasibility of gquantifying the accuracy of
reported base~level maintenance direct labor hour (DLH)
data by making independent observations of statis-
tically sampled maintenance tasks and comparing them
with the reported DLH data. (4:1i)
The data used in this study was gathered at two Tactical
Air Command bases using a stratified random sample to
insure a representative sample of maintenance activities
from the three shifts, days of the week, and the three main-
tenance squadrons. Independent observations were made of
the start and stop times for 119 maintenance jobs and the
size of the crew accomplishing each job. After collecting
the samples of actual observations, the data collected was
compared to the data reported through the MDC system and
the Reporting Accuracy Factor (RAF) was calculated. The
RAF is defined as "the ratio of the number of manhours
reported to the number of manhours observed" (4:31).
Desmatics found in its study that the bases they
sampled had a combined estimated reporting accuracy factor
of 1.94 (4:35). This means that the maintenance personnel
performing the assigned jobs were over-reporting the direct
labor hour usage in accomplishing the jobs by a factor of
nearly two. They went on to say that "in any event, there

is overwhelming evidence that the DLH data reported on the

AFTO Form 349 at both Langley and MacDill reflects

13
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:; 'inflation' of manhours" (4:35). In accomplishing this

study, Desmatics had significant difficulties in matching

et

the observed maintenance job that they recorded with the |

-

accounts of the work that the maintenance personnel perform-

a
-

ing the jobs reported. They found they could match less
| than half of their observations with reported jobs. 1In
J{ analyzing this, they hypothesized two possible explanations:
. « « (1) possible errors or changes made in reporting
X the data through the MDC channel could have prevented
: unigqgue identification of the required maintenance tasks,
o and (2) although given maintenance tasks were per-
formed, the cognizant personnel neglected to report
- those tasks on (AFTO) Form 349. (4:36)
Being able to match observed tasks with reported tasks was
one of the key assumptions in conducting the Desmatics
study. The failure in meeting this assumption meant that
: fewer usable observations could be obtained than had been
X anticipated. No attempt was made to delve further into why
the matching could not take place,

In 1981-1982, the Comptroller General of the United

States, upon request from the Committee on Government Opera-
tions of the House of Representatives, conducted a review
of maintenance information activities within the Department

! of the Air Force (l). The objective of this review was to

assess the uses and development of current and projected

i

‘.

maintenance information systems in light of user's needs

and the need to solve data accuracy problems. To reach this

D iaN

objective, the General Accounting Office used the follow-

. ing procedures:
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. we reviewed maintenance data collection efforts
at the base level within the Military Airlift Command.
We interviewed officials and other responsible per-
sonnel in the Office of the Secretary of Defense and
the Air Force who are involved in the collection and
use of maintenance data, or in the development of
alternative approaches to collecting maintenance data.
We analyzed documents, contracts, records, reports,
regulations, and related information concerning main-
tenance data. We reviewed past reports by GAO and the
Air Force Audit Agency on Air Force maintenance infor-
mation problems. We also reviewed and evaluated
selected Air Force efforts and studies of ways to
improve 1its maintenance information systems. (1:7)
Upon completion of the GAO review, the Comptroller General
presented his findings in January 1983.

The GAO found that "Air Force maintenance informa-
tion systems are not responsive to users because they are
inaccurate, incomplete, and untimely" (1:8). They found
that direct labor hours are being overreported and that
the number of maintenance jobs performed are being under-
reported. They found that oftentimes jobs that are opened
in the MDC system are never closed out. Furthermore, they
uncovered evidence to indicate that of the maintenance data
that gets reported on the AFTO Form 349, "at least one
data element . . . is wrong 99 percent of the time" (1:13).
The GAO went on to say that there is little, if any, incen-
tive for personnel to accurately report maintenance data.
The personnel that are supposed to report the data are
unable to utilize the data in their jobs and are unaware

of the other uses of the data throughout the Air Force

because they do not receive feedback from the MDC system.

"The base-level managers also lack the incentive to push
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the mechanics for accurate MDC data because the data is
difficult to access and use at the base level" (1:14).

In responding to the GAO report, the Air Force
concurred with the findings but went on to state that many
of the problems with the current MDC system will be solved
with the implementation of the Core Automated Maintenance
System (CAMS) (5). The new system should provide increased
capabilities for collecting and processing maintenance
data and overall improvements in data accuracy. The CAMS
will simplify the procedures used when documenting and
reporting the MDC data. The CAMS will make it possible for
managers and mechanics to access the local data base from
remote terminals located in their work centers and use
the information in the performance of their daily jobs.

The various studies into guantifying the inaccu-
racies in the MDC data base have only taken a cursory
approach into determining the amount of intentional input
of inaccuratz and invalid data and the underlying causes
for these actions. Most studies conducted on MDC have
assumed that the personnel tasked to make inputs to the sys-
tem are making every effort to input only factual, accurate
and valid data.

In surveying the literature for this study, no
literature was found to suggest that the errors in the
data base are caused by the intentional input of inaccurate

or misleading information. This research study is an
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attempt to break new ground in determining the probable
causes for the inaccuracies in the current MDC system.
What follows is a brief summary of some studies made into

the area of integrity in the military.

Integrity

In an open letter to commanders throughout the Air
Force on 13 October 1972, General John D. Ryan, at the time
USAF Chief of Staff, expressed his views on the need for
integrity in the military:

Integrity--which includes full and accurate
disclosure--is the keystone of military service.
Integrity in reporting, for example, is the link that
connects each flight crew, each specialist, and each
administrator to the commander-in-chief. In any crisis,
decisions and risks taken by the highest national
authorities depend, in large part, on reported military
capabilities and achievements. In the same way, every
commander depends on accurate reporting from his
forces. Unless he is positive of the integrity of his
people, a commander cannot have confidence in his
forces. Without integrity, the commander-in-chief
cannot have confidence in us.

Therefore, we may not compromise our integrity--
our truthfulness. To do so is not only unlawful but
also degrading. False reporting is a clear example of
a failure of integrity. Any order to compromise
integrity is not a lawful order. . . . (6:1)

General Ryan clearly points out that incomplete or inaccu- L
rate reporting is a "failure of integrity."
The reasons why military personnel would sacrifice

their integrity through the reporting of inaccurate or mis-

leading information are as diverse as the individuals them-
% selves. A study into the pressures on individuals to

W compromise their integrity was conducted in December 1982

N
‘:'g 17

- c A

<) WRHA T CRIA I S ] * W . -
’» L ’k.n‘.a SRl L lq..oln “'\' Ay .:Ilﬂ l"l‘!"c !?0.:':'?‘1'“"'-3'a \\ " !ﬁ .-!h ?'0 !'n-\ s M;m:i



2

Ed
-~

-

e
Pl T

-~

R A e e o Jhia il g A A a a e h ki k As A n Al st ad A e Sk b o Al i dae B Bl oo a. ai ua Sae d

by three officers attending Air Command and Staff College
at Maxwell AFB, Alabama. The purpose of their study was

. . . to determine (1) why and in what circum-

stances USAF line officers and senior NCOs feel pres-
sured to compromise their integrity, and (2) gather
specific examples of incidents where respondents felt
pressure to compromise. (7:vii)
A total of 1177 surveys were distributed with a response
rate of 64 percent which allowed for a confidence level of
95 percent that the results accurately reflect the feeling ;
of the population.

The results of the survey showed that there is wide-
spread pressure to breach individual integrity. They found
that 76.3 percent reported that they had been pressured at
least once to compromise their integrity while in the Air
Force (7:12). Sixty-five percent of those who had felt
the pressure to compromise had succumb to that pressure at
least once (7:13). The largest single category reported
for which breaches of integrity had occurred was in the area
of "false reporting." Over 42 percent admitted breaches
involving the "pencil whipping" of reports, program require-
ment, and tests. The reasons given most often for their
actions were: "career protection, making the organization
look good, covering for the boss (making him/her look good)
and getting the job done in spite of the regulations"

(7:viii).

Integrity, as defined by Webster, is:

An uncompromising adherence to a code of moral,
artistic, or other values: utter sincerity, honesty,

18




and candor: avoidance of deception, expediency, arti-
ficiality or shallowness of any kind. (8:1174)

But the study mentioned earlier seems to support what
Lieutenant Colonel Merlin C. Smith wrote ten years earlier
in 1973. Colonel Smith put forth the contention that a
more appropriate working definition of integrity in the
Air Force would appear like this:
An almost uncompromising adherence to a code of
moral, artistic, or other values: when appropriate;
utter sincerity, honesty, and candor: normally; avoid-

ance of deception, expediency, artificiality or shallow-
ness of any kind. (9:1)

This different meaning of integrity seems to have taken
root in the Air Force establishment. The study which fol-
lows is an effort to identify some of the "false reporting"
and to identify the underlying reasons for these "breaches

of integrity" occurring.
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III. Methodology

Introduction

In attempting to solve the problem defined in this
research effort, a means to find the answers to the investi-
gative questions had to be developed. After reviewing the
past studies in this area and literature related to these
types of problems, the prescribed procedures were devised
and developed. This chapter shows the specific steps that
were used in determining appropriate answers to the investi-
gative questions stated in Chapter I:

1. 1Is inaccurate or invalid data intentionally
input into the MDC system? If so, for what reason or
reasons, how often, and to what extent?

2. What is the perceived value of the MDC informa-
tion at the operating base level?

3. Are the findings consistent between workers,

supervisors, and managers? Between major commands?

The Research Question

In attempting to achieve the first part of the
objective of this research effort, ". . . to quantify the
perceived magnitude of intentional errors in the Mainte-
nance Data Collection system data base . . . ," the follow-

ing statement was proposed: Maintenance personnel perceive

that completely accurate data is input into the Maintenance

20
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Data Collection system. The research data to be collected
must show that this statement is incorrect or else there
would be little reason to pursue this research further.

If the data does disprove this statement, then further
analyses would be required to establish the level of inaccu-
rate data which maintenance personnel felt is intentionally
input into the system. An analysis of the reasons for the
intentional input of inaccurate and invalid data was
required to fully achieve the second part of the research
objective. The remainder of this chapter presents the

steps that were used in developing the research methodology

and the means used to analyze the data gathered.

The Survey Instrument

To answer the investigative questions posed earlier,
a method of data collection had to be developed. The
observational data collection process, as used by Desmatics
in 1978 (4), was rejected as a possible means of collecting
the data due to the cost and time constraints faced in con-

- ducting this type of research. The observational data col-

lection process requires the researcher to monitor and
record information about subjects without actually question-
ing them. The survey data collection process was chosen as
the best possible means of obtaining the required informa-
tion.

The survey data collection process can be accom-

plished by two basic means--the interview or the written
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questionnaire. The written questionnaire was chosen as
the means for conducting this survey because it has the
following advantages over the interview: (1) lower costs,
(2) better (larger) samples, (3) standardization, and
(4) privacy (11:25). The written survey costs less in both
time and money to conduct because numerous people can be
surveyed at the same time and the cost of postage would
generally be much less than the travel or telephone expenses
involved in conducting an interview. Better samples can be
obtained because more people can be reached within the
budget constraints due to the lower costs involved. Better
standardization is achieved because all respondents receive
the exact same questionnaire whereas with an interview, the
questions may be asked in a different order and with vary-
ing degrees of explanations. The last advantage considered
was anonymity. Although never fully proven, most surveyors
feel respondents will answer more honestly and openly if
they feel their answers are anonymous (11:26). For this
reason, complete anonymity was granted to respondents.
Although the advantages of the written questionnaire showed
it to be superior to the interview for this research effort,
several disadvantages also had to be considered.

The three primary disadvantages of the guestion-
naire that had to be considered were nonreturns, misinter-
pretation, and validity problems (11:26-28). The nonreturn

of surveys by respondents is an important consideration




o because nonresponse is not a random process. The reasons
;‘ for nonresponse have their own determinants which must be
%% considered. This problem was addressed by keeping the

!g survey as short as possible so respondents would not see
'[ it as a burden on their busy schedules. Pre-addressed

-; postage paid return envelopes were included in the survey
NG

% . package to ease the return of the completed surveys. Mis-

interpretation was dealt with by keeping the questions as
simple and forthright as possible while still covering the
necessary points. Validity problems were dealt with by
addressing the questionnaires directly to individuals with

a cover letter explaining the importance of answering the

R guestions to the best of their knowledge. The questionnaire

method of sample data collection was chosen because of its

_% advantages over the interview method while all efforts were
ig made to minimize the disadvantages.
e To obtain the data necessary to answer the investi-
g gative questions, a survey questionnaire was developed to
ag gather the opinions of maintenance personnel. A copy of
= ) the survey is included in Appendix B. The survey was
?Q designed to achieve the research objective while retaining
l: complete anonymith for the respondent. This was done so
N that the respondents would feel free to answer the guestions
y
; openly and honestly without fear of any adverse actions

being taken against them for their opinions.




The survey document was composed of nineteen gues-

tions. The survey was limited to relatively few questions
in hopes that it would result in an improved response rate.
The guestions were broken down into three general sections--
background information, multiple choice questions, and
open-end questions.

The first four questions of the survey were designed
to collect the information necessary to describe certain
demographic characteristics of the study group. The infor-
mation as to the respondent's major command, rank, and
experience in an aircraft maintenance career field was
collected for use in categorizing the responses to several
of the questions. Investigative question 3 was answered by
correlating the answers given by workers, supervisors, and
managers. Further correlations were made to determine if
results were consistent between TAC and SAC, both overall
and by the categories previously mentioned. Question 3 of
the survey, "Your current duty title is ," was asked
as a means of possibly giving increased credence to
responses to the essay questions. A person that is working
in a position of responsibility that routinely works
directly with individuals inputting data to MDC could prob-

E.. ably reflect more accurately on the reasons for those

e . C L o
R, persons' actions than could someone not intimately familiar

with those inputting the data. The question was made

24

I R R I S e A oy e e v



2|

...-'
e NN
TR TN

=

s s Al

optional to allow individual respondents to skip it if they
felt it would identify them specifically.

The multiple choice questions were composed of vari-
ous types. Questions 5 through 9 called for Likert scaled
responses. These questions are designed to measure the
intensity of the respondents' feelings on the subject in
question (11:29-30). The answers covered a range of feel-
ings from "strongly agree" to "strongly disagree." A vari-
ation of this answer scale was used on guestions 10, 11,
13, and 14. These questions required the respondent to
rate how often certain actions took place. The answers
had a range from "always" to "never" on questions 10 and 11
and a range of "0 %" to "100 %" on questions 13 and 14.
Questions 12 and 15 were closed-end questions in which the
respondent was asked to choose the answer or answers that
best answered the gquestion.

The remainder of the survey, questions 16 through
19, was comprised of open-ended questions. This type ques-
tion was chosen to allow respondents to answer questions in
their own words. This further enabled respondents to
express their feelings concerning ways to improve the cur-
rent MDC system and to expand on possible reasons why indi-

viduals might intentionally falsify inputs into the system.

Answering the Investigative Questions

The investigative questions were answered through a

combination of statistical and qualitative analyses of the
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responses to the survey questions that applied to each.

What follows is a discussion of how each investigative

question was analyzed.

Investigative Question 1

Is inaccurate or invalid data intentionally input
into the MDC system? If so, for what reason or reasons,
how often, and to what extent?

The first part of this investigative question was
to be answered by examining the responses to questions 11,
12, 13, and 14. Question 11 on the survey states: "Main-
tenance personnel are pressured by superiors to manipulate
the MDC input." Responses to this statement range from
always to never. The mean response was to be computed to
show a consensus of the personnel in TAC and SAC as to how
often they feel pressured to manipulate the data they enter
in the system. This was accomplished by the SPSSX statis-
tical software on the AFIT Academic Support Computer. The
mean and the stanqard deviation were calculated as a means
of showing how "grouped"” the responses were. Question 12
states: "The majority of inaccurate and invalid data that
is input to the MDC system is caused by: (1) Keypunch
erfors; (2) Errors in filling out 349's; (3) Manipulation
of the input to meet expectations; (4) Computer malfunc-
tions; (5) Other (Please specify)." The modal response to
this question showed what those surveyed felt was the

primary source of inaccurate and invalid data in the MDC
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system. Question 13 asks the following question: "In your
opinion, what percentage of the data input into the MDC
system is accurate concerning maintenance actions that
occurred?" The mean and standard deviation were calculated
from the responses to this guestion to determine the per-
ceived magnitude 6f the input of accurate data. Question 14
asks: "Of the data that is input into the MDC system that
is inaccurate, what percentage of that inaccurate data is

intentionally inaccurate?" Once again, the mean and stan-

dard deviation were calculated to determine the perceived
magnitude of the intentional input of inaccurate data.

The second part of this investigative question was
answered through an analysis of the responses to questions
8, 10-14, and 17-19. Questions 11-14 were analyzed as
stated previously. The mean response to question 8 gave an
indication of the likelihood that inaccurate data is input
to the MDC system due to the difficulty in accurately coding
the information on the AFTO Form 349. The mean response to
question 10 showed how often respondents felt that main-
tenance personnel attempt to input correct and valid data
to the MDC system. Question 17 is an open-ended question
that asked those surveyed to write out what they felt was
the most prevalent reason for errors occurring in the MDC
data base. The answers to this guestion were reviewed to
see if a consensus exists on this question and also to see

if any additional problems with the system can be uncovered.
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Question 19 asked the respondent to specify the type of
data on an AFTO Form 349 that is most often reported in
error. The responses to this question were summar:zed and
reviewed to determine if a consensus exists on this subject.
Question 19 asks those surveyed to list the three most
common reasons for false data being intentionally input

into the MDC system.

Investigative Question 2

What is the perceived value of the MDC information
at the operating base level?

This question was to be answered through an analysis
of the responses to survey questions 5, 6, 7, 9, 15, and 16.
The responses to this series of questions were to show what
maintenance personnel feel is both good and bad about the
MDC system and what they felt needs to be changed, if any-
thing, to make it a better, more useful management tool.
The mean of the responses to guestion 5 were to tell to
what extent the respondents feel that the MDC system pro-
vides valuable feedback for base-level maintenance managers.
Question 6 was to give an indication of whether the MDC
system provides timely feedback to base-level maintenance
managers. Once again the mean of the responses was to be
used to obtain a consensus of opinion. The mean of the
responses to question 7 was to show the level at which per-

sonnel feel the MDC system provides an accurate accounting

’ of man-hour utilization in the maintenance complex. The
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mean response to question 9 was to indicate whether people
feel the MDC system is a useful management tool which
should be retained by the Air Force. The modal response(s)
to guestion 15 was to sum up in a few words how people
would describe the present MDC system. Question 16 is an
open-ended gquestion that gave people the opportunity to
exprezs what they feel could be done to improve the MDC
system, if anything. The responses to this question were
to be summarized to show how maintenance personnel feel the

system could be improved upon.

Investigative Question 3

Are the findings consistent between workers, super-
visors, and managers? Between major commands?

This investigative question was to be answered by
correlating the responses to most of the gquestions on the
survey. Analysis of variance using a completely randomized
design was to be used to determine if the means are sig-
nificantly different for the subgroups at a .05 level of
significance.

Analysis of variance (ANQVA) is a statistical tech-
nigue commonly used to test the null hypothesis that the
mean of several populations is equal (4:110). In this
study, the test was to be made to determine whether or not
the mean responses to many of the survey questions are
equal in the various populations sampled: SAC workers,

SAC supervisors, SAC managers, TAC workers, TAC supervisors,
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TAC managers. The completely randomized design was used
for comparing the means of k populations, from which were
selected independent random samples from each of the k
populations (15:630).

The ANOVA technigque separates the observed vari-
ability in the data into two groups--variability of the
group means and variability of the observations within a
group about the group mean. The Mean Squared Error (MSE)
between groups is divided by the MSE within groups to come
up with what is known as the F statistic. The test relies
on the following assumptions:

1. All k population probability distributions are

normal.

2. The k population variances are equal.

3. Samples are selected randomly and independently

from the respective populations. (15:634)
If the calculated F is greater than the F value for the
given level of significance, based on (k - 1) numerator
degrees of freedom and (n - k) denominator degrees of
freedom, where n is the total observations within a given
sample, then the null hypothesis can be rejected in favor

of the alternative hypothesis that the means do in fact

differ.

The Sample Plan

Upon choosing the mail survey questionnaire as the
data collection instrument, the sample frame from which to
choose those to be surveyed had to be determined. The

decision was made that those people currently assigned to
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maintenance positions would have the most current experi-
ence with the Maintenance Data Collection system on which
to base their opinions. Furthermore, the scope of the
research was limited to all bases within the continental
United States with maintenance units of the Strategic Air
Command and/or the Tactical Air Command. The sample frame
was not limited any further to allow for differences
between individual maintenance units.

To be able to accomplish a complete analysis of the
responses, a stratified random sampling method was chosen.
This method increases a sample's statistical efficiency
when compared to a simple random sampling method (10:76-77).
This occurs because each stratum is internally homogeneous
and at the same time heterogeneous with all other strata.

A second reason this method was chosen was because it would
provide sufficient data for analyzing subgroups within the
population. This is especially important for answering
investigative question 3.

A total of six strata were chosen on which to con-
duct the survey. The strata were airman basic through
staff sergeant (workers), technical sergeant through chief
master sergeant (supervisors), and second lieutenant through
colonel (managers). These three strata were each selected
individually from SAC and TAC. The sample frame consisted
of the numbers of personnel shown in Table 1. These

figures were obtained from Headquarters Air Force Manpower
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TABLE I

SAMPLE FRAME

Strategic Tactical

Air Command Air Command
Workers 17,629 31,026
Supervisors 5,629 8,918
Managers 745 933
TOTALS 24,003 40,877

and Personnel Center, Randolph AFB, Texas; Headquarters
Strategic Air Command, Offutt AFB, Nebraska; and Head-
quarters Tactical Air Command, Langley AFB, Virginia.
These figures were used in calculating the appropriate
sample size for each strata.

For the purposes of this research, a 90 percent
confidence interval was chosen as a basis for selecting
the sample size. The following formula was obtained from

the Air University's Sampling and Surveying Handbook and

was used to calculate the sample sizes:

N x Z2 X .25

(a2(N-1)] + (2% x .25)

n-=

Ry where

fa
!

sample size needed

.
2
]

total population size

[y~ 32
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precision level (.10)

(]
il

based on 10 percent confidence interval

In determining the number of individuals to sample,
an additional consideration was required beyond the initial
calculations. A discussion with Dr. Charles R. Fenno,
Associate Professor in the Department of Communication and
Research Methods at the Air Force Institute of Technology,
revealed that the usual response rate to expect on a survey
of Air Force personnel was 50 percent. Furthermore, he
stated that when surveying the junior enlisted force, a
40 percent response rate was about all that could be
expected. Based on this discussion, an upward adjustment
was made to the figures calculated with the formula men-
tioned previously. The adjustment was made by multiplying
the required sample size for junior enlisted (workers) by
2.5 and all others were multiplied by 2. The total number
of surveys which had to be mailed to obtain an appropriate
sample size was calculated and shown in Table II. The

- actual personnel selected to participate in this survey
were selected at random from the ATLAS Database (Appen-
dix A). Selection was made based on the individual's
MAJCOM, AFSC and the last one or two digits of his Social

Security number.
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TABLE II

NUMBER SURVEYED

Strategic Tactical
Air Command Air Command
Workers 170 170
Supervisors 134 136
Managers 126 128
TOTALS 430 434

Survey Validation

The survey validation process takes place to ensure
the survey will accomplish its intended purpose. The survey
instrument used in this research was validated through a
pretest of the survey and through the formal survey
approval channels at AFMPC.

The pretest of the survey was conducted on fifteen
personnel of the 4950th Organizational Maintenance Squadron
at Wright-Patterson AFB, Ohio. This group was chosen
because it was representative of the populations to be
surveyed in the research while at the same time it was not
a part of any of the research populations that would be
studied. One purpose of the pretest was to see how well
the cover letter would motivate the respondents and to
determine if the instructions and questions would be clearly
understood. Furthermore, the pretest was used to determine

if the questions would actually solicit the answers needed

34

ARG O L P N R R P o
R B et




to solve the investigative gquestions. Based on the results

of the pretest, minor modifications were made to the survey
instruction sheet and to survey questions. These modifica-
tions were made to clarify what was being asked of the
respondent and did not change the basic contents of the
questions.

Upon completion of the pretest, the survey package
was forwarded to Dr. Robert B. Weaver, AFIT/LS survey con-
trol officer, for processing to AFMPC/DPMYOS. This office
at AFMPC is responsible for screening surveys to ensure
they are in compliance with the regulations and that they
are not duplicating work accomplished already by a previous
survey. The survey was approved on 25 Mar 1986, with minor
changes, by AFMPC and was given Survey Control Number (SCN)
86-41. This SCN is valid until 31 Dec 1986. Upon approval,

the survey was reproduced and prepared for mailing.

Data Presentation

The survey results were coded and loaded into
. AFIT's Academic Support Computer (ASC) system. All data
entered into the ASC can be found in Appendix C. The data
was processed and prepared for presentation using the
SPSSX statistical software package (13; 14). The data col-

lected is presented in Chapter IV through a series of tables

and graphs.
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The demographic data from the returned gquestion-
naires is shown in Table III. The results from the Tacti-

cal Air Command will be displayed in the same manner.

TABLE III

RETURN RATE OF SURVEY RESPONDENTS BY RANK (SAMPLE)

Number Number
Rank Distributed Returned Percent

Strategic Air Command

Airman Basic through
Staff Sergeant

Technical Sergeant
through Chief
Master Sergeant
Officer

TOTAL

To display the data gathered by the multiple-
choice questions, a series of tables were constructed to
show the mean and standard deviation of respondent replies
to questions 5 through 11, 13, and 14. These tables show
if any statistically significant difference exists (at a
95 percent confidence level) between the personnel in the
two commands surveyed and also between the three rank group-
ings surveyed. Samples of these tables are shown as
Tables IV and V.

Histograms were constructed to reflect the respon-
dents' replies to questions 12, 15, and 18, as shown in

Figure 1.
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TABLE IV

MEAN LEVELS OF ANSWERS (SAMPLE)

Question !
Number Question Mean Std Dev i
k)
Level of Agreement
:
1& 5 MDC provides valuable information
® for base-level maintenance mgrs.
6 MDC provides timely feedback for
base-level maintenance mgrs.
7 MDC provides accurate accounting
of man-hour utilization.
8 Inaccurate data is input due to
difficulty in coding the 349s.
9 MDC is a useful management tool
which should be retained by the AF.
Likelihood of Occurrence
10 Correct and valid data is input
into the MDC system by maint.
personnel.
11 Maintenance personnel are pressured
by superiors to manipulate the input.
. Accuracy of Input
13 What percentage of the data input
in the MDC system is accurate con-
cerning maintenance actions that
! occurred?
% 14 What percentage of the data input
% in the MDC system is intentionally

inaccurate concerning maintenance
actions that occurred?

.'-
i a

SoALA
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TABLE V

oy ANSWERS COMPARED BY SUBGROUP (SAMPLE)

LK Question Overall 1 5 3 4
Number Mean SAC TAC SG SG SG Comments

Level of Agreement

1% Likelihood of Occurrence

ﬁ:ﬁ 10

e 11

. Accuracy of Input

- 13

o 14

“ET- 1Subgrouping of officers.

i 2Subgrouping of technical ~ergeant to chief master
sergeant.

b 3Subgrouping of airman basic to staff sergeant.
oM 4

s b: EXPLANATIONS OF

- c: STATISTICALLY SIGNIFICANT
ree d: DIFFERENCES WILL

Kl e: GO HERE

NOTE: Differences calculated for .05 level of
o significance.
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QUESTION NO. This is a sample of the histogram format.

TAC SAC
N N
U U
M M
B B
E E |
R R ;
(1) (2) (3) (4) (5)a b cd (1) (2) (3) (4) (5)a b c d
ANSWER # ANSWER #
COMBINED OFFICERS
N N
U U
M M
B B
E E
R R
(1) (2) (3) (4) (5)a bc d (1) (2) (3) (4) (S5)a b c d
ANSWER # ANSWER #
TSGT-CMSGT AB-SSGT
N N
U U
_ : M M
S B B
ﬁ R R
ﬁ
(1) (2) (3) (4) (5)a bc d (1) (2) (3) (4) (5)a b c d
ANSWER # ANSWER #
. 2 Fig. 1. Sample Histogram Format
; a ]
.}
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The replies to the open-ended questions le, 17,
and 19 were summarized and condensed into a synopsis of

how the respondents felt on the various guestions.

Summar

The methodology described in this chapter was
used to develop the research question, determine the sample
plan, and to design and develop the survey. Furthermore,
the data was transformed and analyzed in an effort to ade-
guately answer the investigative questions. The chapters
which follow contain a presentation of those results and

findings, and the conclusions that were drawn from the data.
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IV. Findings

The survey questionnaire was distributed on 17 April
1986 to personnel stationed at bases through the continental
United States in the Strategic Air Command and the Tactical
Air Command. Respondents were requested to complete and
1 return the surveys as soon as possible, but not later than

23 May 1986. This chapter summarizes those results.

The survey results were manually coded and loaded
H into AFIT's Academic Support Computer (ASC) system. The
data was processed and prepared for presentation using the

SPSSX statistical software package. The data collected will

! be presented through a series of tables and graphs.

b Demographic Data

The demographic data from the returned question-

naires is presented in Tables VI and VII.

b TABLE VI

. RETURN RATE OF SURVEY RESPONDENTS BY MAJOR COMMAND

Number Number

' MAJCOM Distributed Returned Percent
1

Tactical Air Command 434 249 57.37

Strategic Air Command 430 256 59.53
!
: TOTALS 864 505 58.45
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TABLE VII
j:i;i; RETURN RATE OF SURVEY RESPONDENTS BY RANK

s Numb Numb

umber umber

NSy Rank Distributed Returned Percent
rv**.
tad Strategic Air Command
148S
Qo .

i Airman Basic through 170 77 45.29

- Staff Sergeant

(X >
B

§-; Technical Sergeant 134 96 71.64
':;- through Chief
_iﬂ Master Sergeant
detd

. Officer 126 83 65.87
g

s TOTAL 430 256 59.53

s

-~

,2*: Tactical Air Command

‘{d Airman Basic through 170 73 42.94 ;
'%3 Staff Sergeant

o
1’ Technical Sergeant 136 100 73.53

e through Chief

-;1 Master Sergeant
g
ol Officer 128 76 59.38
RO TOTAL 434 249 57.37 |
ML |
. \
A !
P

S
S
$?¢<

iy
R
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Multiple-choice Questions

A series of tables have been constructed to show
the mean and standard deviation of respondent replies to
qguestions 5 through 11, 13, and 14. These tables (Tables
VIII and IX) show if any statistically significant differ-
ence exists (at a 95 percent confidence interval) between
the personnel in the two commands surveyed and also between
the three rank groupings surveyed.

Histograms were constructed to reflect the respon-
dents' replies to questions 12, 15, and 18 and are shown

in Figures 2, 3, and 4.

Open-ended Questions

The open-ended questions produced a range of
answers which varied in length from a single word to
several paragraphs. The results were summarized and con-
densed into the following answers to questions 16, 17,
and 19.

Question 16 asked: "If it were in your power to
change the MDC system, what changes would you make and why?"
Most responses to this question fell into several general
categories. What follows is a brief synopsis of those
categories in descending order from those with the most
responses to the least.

The change which most respondents felt was most
needed was to replace the present MDC system with the new

Core Automated Maintenance System (CAMS). Those responding
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TABLE VIII

MEAN LEVELS OF ANSWERS

input in the MDC system is inten-
tionally inaccurate concening
maintenance actions that
occurred?

Question
Number Question Mean Std Dev
Level of Agreement
5 MDC provides valuable feedback 2.615 1.034
for base-level maintenance mgrs.
6 MDC provides timely feedback 3.051 1.067
for base-level maintenance mgrs.
7 MDC provides accurate account- 3.636 1.086
ing of man~hour utilization.
8 Inaccurate data is input due to 2.662 1.062
difficulty in coding the 349s.
9 MDC is a useful management tool 2.885 1.130
which should be retained by the
AF.
Likelihood of Occurrence
10 Correct and valid data is input 2.540 .739
into the MDC system by maint.
personnel.
11 Maintenance personnel are pres- 3.123 .969
sured by superiors to manipulate
the input.
Accuracy of Input
15 What percentage of data input 7.354 2.028
in the MDC system is accurate
concerning maintenance actions
that occurred?
16 What percentage of the data 3.520 2.458

AR
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TABLE IX

ANSWERS COMPARED BY SUBGROUP

Question Overall 1 2 3 4
Number Mean SAC TAC SG SG SG Comments

Level of Agreement

5 2.615 2.60 2.63 2.73 2.68 2.41 a
6 3.051 3.00 3.10 3.37 3.04 2.73 a
7 3.636 3.58 3.70 3.75 3.73 3.39 a
8 2.662 2.66 2.66 2.72 2.69 2.55 -
9 2.885 2.85 2.92 2.95 3.03 2.64 a

Likelihood of Occurrence

10 2.540 2.46 2.62 2.61 2.63 2.35 b

11 3.123 3.16 3.08 3.29 2.99 3.11 a

Accuracy of Input

15 7.354 7.45 7.25 7.64 6.93 7.61 a

16 3.520 3.46 3.59 3.03 3.74 3.77 a

1Subgrouping of officers.

2Subgrouping of technical sergeant to chief master
sergeant.

3Subgrouping of airman basic to staff sergeant.
4a: The means differ depending on rank.
b: The means differ depending on MAJCOM and rank
separately, but not interactively.

NOTE: Differences calculated for .05 level of sig-
nificance.
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QUESTION 12. The majority of inaccurate and invalid data
that is input to the MDC System is caused by:

e o« -« - - -
o ol ‘-ﬁ.*. AR TGt ann
» . - - b N - B b N .

TAC SAC
N N
U 135 8) 150
M M
B 7 B 8
E g 9 E, 6 7
R 2 Rl 2 2
8 4 1
1ol Pas: M I CVRE
(1) (2) (3) (4) (5)a b c d (1) (2) (3) (4) (5)a b c d
ANSWER # ANSWER #
COMB INED OFFICERS
N N
U U
o 285 . M
5l 1 B 103
3 6
E p E
R 1 R| 4 4
é Z 5 3 1 %
9
SN gy CREE SRR
(1) (2) (3) (4) (5)a bc d (1) (2) (3) (4) (B)a b c d
ANSWER # ANSWER #
TSGT-CMSGT AB-SSGT
N N
U U
M M
B 9 B
E| 6 : E 82
R| 2 3 Ri 0
2 6
5 86 3 2 1 7 3110
(1) (2) (3) (4) (5)a b c 4 (1) (2) (3) (4) (5)a b c d
ANSWER # ANSWER #

a) Personnel do not take the time to do the paperwork cor-
rectly or are given insufficient time.

b) Not enough information in the -06 Work Unit Code manual.

c) Pressure to account for 100 percent of available man-

hours.
d) Poor penmanship resulting in keypunch errors.

Fig. 2. Histograms of Responses to Question 12
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QUESTION 15. Which of the following words best describe
the present MDC System: (Choose only one

response)
TAC SAC
N N
U 1 U 1
M 5 0 M 1
B 5 B 8 8
.
R 21 127 2 > R 5 5
1 11
4] 01
~1-2-3-4-5-6-7-8-9-10- -1-2-3-4-5-6-7-8-9-10-
ANSWER # ANSWER #
| COMBINED OFFICERS
N N
U 2 U
M 1 1 M
Bl 17 %, 5 ¢, 1 B 8
El 373 >14 E 6 1
Rl 2 [R1 103 R| 485 5 , 4
2 7 = 13,3 9
21 1 [
4 8
-1-2-3-4-5-6-7-8-9-10- -1-2-3-4-5-6-7-8-9-10-
ANSWER # ANSWER #
TSGT-CMSGT AB-SSGT
N N
U U
M M
B 9 B
E 6 5 0c 6 E
R| 48.45 32 Rl 44° 4 4 3 4
1 8 2. 0.2, 41735
9 6
-1-2-3-4-5-6-7-8-9-10- -1-2-3-4-5-6-7-8-9-10-
ANSWER # ANSWER #

Fig. 3. Histograms of Responses to Question 15
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et QUESTION 18, What type of data on an AFTO Form 349 is most
- often reported in error:
; TAC SAC
ot N N
f::;. U U
W M M
B B
, E E
Y R R
™
A
o
"!‘f |
-1-2-3-4-5-6-7-8-9-10-
ANSWER # ANSWER #
.y
B COMBINED OFFICERS
Q.y
e N N
P u u
- M M
g B B
‘ E E
5
b R R 4,
'y
A 2 1 g 1
! 2 856 4 1
4 ~1-2-3-4-5-6-7-8-9-10- -1-2-3-4-5-6-7-8-9-10-
f‘: ANSWER # ANSWER #
)
o TSGT-CMSGT AB-SSGT
K N N
U U
o M M
';i" B 8 B
i 5| 0 1K
o R 5 3 Rl 304 3
@ 3291 2211
4
v 1249 - 0019809
It -1-2-3-4-5-6-7-8-9-10- -1-2-3-4-5-6-7-8-9-10-
P ANSWER # ANSWER #
&
» 1 Start/stop times 6 ID numbers
e 2 Work unit code 7 Type maintenance
o 3 How mal code 8 When discovered
I 4 Action taken 9 Job control number
f3 5 Crew size 10 Category of labor
KN Fig. 4. Histograms of Responses to Question 18
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in this manner felt that CAMS would provide improved capa-

bilities for collecting and processing maintenance data.
They felt this new system would simplify procedures for
documenting and reporting the data collected by the current
MDC system. Furthermore, they felt that CAMS would enable
mechanics and base-level managers to access the data from
remote terminals located in their work centers therefore
making it possible to use the information in their daily
jobs.

The second recommendation for changing the current
MDC system was to simplify the existing system. Many people
felt that the AFTO Form 349 is too complicated requiring
numerous codes and the interpretation of too many rules on
how to properly fill it out. Respondents felt that there
needs to be a way to correct data if it has been entered
incorrectly. Regquirements for data need to be validated
and data not needed should no longer be collected. A
simple, less time-consuming system is what they would like
to see.

The third recommendation for changing the system
was to remove time accounting from the MDC system.
Respondents felt that so much emphasis is placed on man-
hour documentation that personnel do not attempt to accu-
rately document the maintenance that was actually accom-

plished. Personnel just feel the pressure to account for

eight hours a day.




The next recommendation was to broaden and redesign
the code manuals to make it easier to document any type of
maintenance that occurs. They felt that too often main-
tainers have difficulty in finding the correct codes so
they just use the one that looks the closest or one that
the system accepted on a previous occasion. Furthermore,
many respondents felt that it is too time-consuming to dig
through the current code manuais to document maintenance
actions.

The last recommended change reported here is the
recommendation to abolish the MDC system entirely. Respon-
dents felt that the MDC system is cumbersome, inaccurate,
and ineffective. They felt that benefits derived from this
system were far outweighed by the tremendous cost, both in
manpower and dollars, of operating this outdated system.

Question 17 asked: "What do you feel is the single
most prevalent reason for errors occurring in the MDC data
base?" The answers were reviewed and put into several
categories.

The most common answer given to this questioﬂ was
that errors most often occurred because personnel failed to
take the necessary time to fill out the paperwork right.
People are apathetic about the MDC system and this results
in a general inattention to detail when documenting main-

tenance actions. One hundred and twenty-seven respondents
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replied in this manner, which is one third more than the
next closest category.

A general lack of training on and understanding of
the MDC system was the next most common reason given.
Ninety-six of those responding felt that this lack of
knowledge due to inadequate training was the cause of most
errors. Fifty-eight respondents felt that plain mistakes
in filling out the AFTO Form 349 or the inability to read i
the 349s resulted in most of the errors in the MDC data
base.

The fourth most prevalent reason given for errors
in the MDC data base was that pressure to account for
100 percent of the man-hours assigned to a unit resulted
in the falsification of inputs and, therefore, errors in
the data base. There appears to be a widespread belief
that MDC data is used directly in determining manning
levels and this has resulted in the belief that manning can
be boosted by merely documenting an excess of maintenance.
Fifty-six people responded in this manner. Fifty people
responded that keypunch errors was the most prevalent
reason for the errors in the data base. Twenty-seven
people felt that the -06 Work Unit Code manual was either
too complicated or did not cover all of the situations they

faced and, therefore, resulted in errors being input to the

data base.
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Question 19 asked: "If you know of any person(s)
who intentionally inputs false data into the MDC system,
what are the top three most common reasons given for their
actions?" The overwhelming response to this question was
the pressure from superiors to account for 100 percent of
their man-hour availability. A total of 218 people
responded in this manner. This was two and a half times
greater than the second most common answer.

The second most common answer was that personnel
felt they were not given (or failed to take) adequate time
to accomplish their documentation paperwork. Eighty-eight
people responded in this manner. The third most common
answer, with fifty-four responses, was to show overtime
worked (whether it actually was or not) in an attempt to
gain additional manning.

The remaining responses to this question were as

follows:
Lack of training on documentation 36
Unable to find correct information in T.O. 29
Perception that nobody uses the data 29 )
They forgot the correct information 16

To show that some repair action was taken
rather than document a Could Not Duplicate
discrepancy (especially for a repeat or

recurring write-up) 6

To document to meet the job standard 3

Peer pressure 3
52
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V. Analysis, Conclusions, and Recommendations

The results presented in the previous chapter will
be analyzed here to determine the answers to the investiga-
tive questions. The results of this analysis will deter-
mine the degree to which the research objective was accom-
plished. Recommendations will then be made for future
maintenance data collection efforts in the Air Force and

further research into this subject area.

Investigative Question 1

Is inaccurate or invalid data intentionally input
into the MDC system? If so, for what reason or reasons,
how often, and to what extent?

The answer to the first part of this investigative
question is found by examining the responses to survey
qguestions 11, 12, 13, and 1l4. Question 11 states:
"Maintenance personnel are pressured by superiors to
manipulate the MDC input." The actual responses to this
statement ranged from always, with a value of 1, to never,
with a value of 5. The mean response was calculated to be
3.123 with a .969 standard deviation. The modal response
was 3. This response was the "sometimes" reply to the
statement and would correspond to the midpoint on the scale

from always to never,
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Question 12 on the survey states: "The majority of
inaccurate and invalid data that is input to the MDC system
is caused by: (1) Keypunch errors; (2) Errors in filling
out 349's; (3) Manipulation of the input to meet expecta-
tions; (4) Computer malfunctions; (5) Other (Please
specify)." The modal response to this statement was 2 with
284 respondents replying in this manner. The second most
cited response was 3 with 166. While response 2 accounted
for over one half of all replies as expected, nearly one
third of the respondents feel that data manipulation causes
the majority of inaccurate and invalid MDC data inputs.

As a note, of those citing 5 as their choice, the responses
given most often were: (5a) Not taking the time to do it
correctly, failure to be complete and thorough; (5b) Not
enough information in the -06 Work Unit Code manual and it
is too difficult to use; (5c¢) Pressure to account for 100
percent of available man-hours; and (5d) Poor penmanship
resulting in keypunch errors.

Question 13 states: "In your opinion, what per-
centage of the data input into the MDC system is accurate
concerning maintenance actions that occurred?" While the
choices in responses ranged from 0% (1) to 100% (11),
nobody answered that the input was totally inaccurate. The
mean response to this question was calculated to be 7.354
with a standard deviation of 2.028. This means that main-

tenance personel feel that only 63.54 percent of the data




W R I T P T L T Y O T T T T OV P T T PO T P VO Vi~ Ay =)
15 z

input into the MDC system is accurate. Only six respon-
dents felt that inputs were 100 percent accurate.

Question 14 states: "Of the data that is input into
the MDC system that is inaccurate, what percentage of

that inaccurate data is intentionally inaccurate?" The

mean response was 3.520 with a 2.458 standard deviation.
This translates into 25 percent. Maintenance personnel feel
that one fourth of the data which is input inaccurately, is
done so intentionally.

From examining the responses to these four ques-
tions, the answer to the first part of this investigative
gquestion becomes apparent. Intentionally inaccurate and
invalid data is input into the MDC system. Now we will
focus on the second portion of this investigative question.
This will be answered by examining the responses to gues-
tions 8, 10-14, and 17-19.

Question 8 states: "Inaccurate data is input to the
MDC system due to the difficulty coding the information on
the AFTO Form 349." Answers to this question ranged from
strongly agree (1) to strongly disagree (5). The mean

response was determined to be 2.662 with a standard devia-

tion of 1.062. The modal and median response was 2. Main-
tenance personnel agree, though only slightly, that diffi-
culty in properly coding the AFTO Form 349 is a cause for

the input of inaccurate data into the MDC system.
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Question 10 of the survey stated: "Correct and
valid data is input into the MDC system by maintenance per-
sonnel." Responses to this statement ranged from always
(1) to never (5). The mean response was calculated to be
2.54 with a .739 standard deviation. The modal response
was 2, while the median was 3. Maintenance personnel, in
general, seem to feel that correct and valid data is input
into the MDC system between "sometimes" and "usually."

Thilis answer correlates well with the answers given to ques-
tion 13 mentioned earlier in which respondents felt that
63.54 percent of the data input is accurate concerning
maintenance actions that occurred.

Questions 11 and 12 were analyzed earlier. Ques-
tions 13 and 14, when their responses are combined, show
that maintenance personnel feel that approximately 10 per-
cent of all data input into the MDC system is intentionally
inaccurate and invalid. Questions 17 through 19 were
summarized in the previous chapter.

Upon review of the responses to these eight ques-
tions, the second part of investigative gquestion 1 can be
answered. Inaccurate and invalid data is intentionally
input into the MDC system. It is the consensus of those
surveyed that nearly 10 percent of all data input is inten-
tionally inaccurate. The reason cited most often for this
intentional input of inaccurate or invalid data is the

pressure from supervisors and managers to account for
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ROV 100 percent of their man-hour availability. This is

reflected in the responses to the question asking respon- |

AN ‘r"

{&g' dents to cite the type of data on an AFTO Form 349 which is
x;‘ “"'%

Q%& most often reported in error. The highest ranked response

- was the start and stop times for maintenance actions.

2t hty! Investigative Question 2

What is the perceived value of the MDC information

o
-
%

at the operating base level?

b }Qn‘ -—“‘
PR

The answer to this investigative question can be

Fy
-

found through an examination of the responses to survey

;‘: questions 5, 6, 7, 9, 15, and 16. Question 5 of the survey
;,'s

gé‘ states: "The Maintenance Data Collection (MDC) system pro-
\ns

R vides valuable information for base-level managers." The
TR

@ J responses to this and the next three questions ranged from
¥

Gl

ﬂg,l strongly agree (1) to strongly disagree (5). The mean

.

N response to question 5 was calculated to be 2.615 with a

gt

g%ﬁ standard deviation of 1.034. The median and the mode was 2.
"l'_ ;'l

»ﬁw Maintenance personnel slightly agree that MDC provides

L

valuable information for base-level managers.

f’y Question 6 states: "The MDC system provides timely
%;& feedback for base-level managers." The mean response was
Q;K 3.051 with a 1.067 standard deviation. The modal response
g&; was 2 and the median was 3. Maintenance personnel neither
5&* agree nor disagree that MDC provides timely feedback for

base-level managers.
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Question 7 of the survey states: "The MDC system
provides an accurate accounting of man-~hour utilization
in the maintenance complex." The mean was calculated to
be 3.636 with a standard deviation of 1.086. The median
and the modal response was 4. Maintenance personnel do
not feel that MDC provides an accurate accounting of man-
hour utilization in the maintenance complex.

Question 9 states: "The MDC system is a useful
management tool which should be retained by the Air Force."
The mean response was 2.885 with a standard deviation of
1.130. The modal response was 2 and the median was 3.
Maintenance personnel only slightly agree that the MDC sys-
tem is useful enough to be retained by the Air Force as a
management tool.

Question 15 asked respondents to choose from a list
of ten words or phrases those which best describe the
present MDC system. The responses were as follows, ranked
from most to fewest: flawed, slow, useful, tedious, error
laden, helpful, waste of time, worthwhile, efficient,
accurate. While 215 chose "flawed”" and 177 chose "slow"
to describe the present MDC system, only 24 chose "efficient"
and a mere 18 chose "accurate."™ Maintenance personnel have
little confidence in the present MDC system.

Question 17 was an open-ended gquestion which asked:
"If it were in your power to change the MDC system, what

changes would you make and why?" The responses to this
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question were summarized in Chapter IV. The majority of
respondents expressed the need for a simpler, faster main-
tenance data system that is capable of having outputs

tailored to fit the needs of the individual manager. Many

- e ™ -

hoped that the CAMS data collection system would be imple- !

R

mented as soon as possible.

The responses to these questions collectively

= us_am oy we

answer investigative question 2. Maintenance personnel

feel that the data collected is important for base-level
managers but the current MDC system is much less than ideal.
They see the data base as being full of inaccuracies and
invalid inputs. They feel the current system is flawed,
slow and tedious. They would like to see changes made to

make the system quicker and more user oriented.

3 Investigative Question 3
' Are the findings consistent between workers,
; supervisors, and managers? Between major commands?

The answer to this investigative gquestion was found
by doing an analysis of variance on questions 5-11, 15 and
16 with the responses broken out first by MAJCOM and then
by workers (airman basic to staff sergeant), supervisors
(technical sergeant to chief master sergeant), and managers
(officers). The analysis of variance was accomplished to

determine if the groups had significantly different

PRI "R TRD

responses at a .05 level of significance.
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Differences were found to exist primarily in the
subgroupings of worker, supervisor and manager. All but
one of the gquestions tested showed significant differences
in answers between these categories. On question 5, the
level of agreement that MDC provides valuable information
for base-level maintenance managers declined as rank
increased. The same relationship existed on guestions 6
and 7. On question 9, the usefulness of the MDC system
as a management tool was ranked highest by workers, then
managers, and lowest by supervisors. This same relation-
ship existed on question 10 concerning the input of cor-
rect and valid data into the MDC system by maintenance per-
sonnel. Supervisors expressed the highest level of
agreement to question 11 that maintenance personnel are
pressured by superiors to manipulate the MDC input. Mana-
gers had the lowest level of agreement with this statement.
Question 15 asked respondents to estimate the level of
accuracy of inputs to the MDC system. Workers and managers
expressed the accuracy as being significantly higher than
did the supervisors. The level of intentional input of
inaccurate data was estimated in question 16 with workers
and supervisors saying a significantly higher amount
occurred than did managers. Question 10 was the only ques-
tion that showed a significant difference between the two

major commands surveyed.
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b Conclusions

The evidence gathered in this research points to
f# a previously unreported level of intentional input of
inaccurate and invalid data into the MDC system. Those

surveyed indicated that nearly 10 percent of all data input

%g is intentionally inaccurate. Over 85 percent of those

%ﬁ surveyed felt that sonie of the data which is input inaccu-
s rately is intentionally input in that manner. The pres-

»%% sure to account for man-hour availability is the primary

&? reason given for falsifying the MDC input. Ninety-two

o percent of the maintenance personnel surveyed admitted

é? that they are pressured at least part of the time to

%ﬁ manipulate the MDC input.

3%. The input of less than full and accurate data

é?: amounts to a breach of integrity on the part of those

'ga inputting that information. This breach of integrity should
$$ be viewed as totally unacceptable by supervisors and mana-
ﬁg gers at all levels. The reasons given for these actions

ég point to supervisory pressure as the principal cause.

’ﬂ; Supervisors and managers, whether wittingly or not, a}e

%ﬁ creating situations that in effect coerce subordinates to

e

ﬁ? sacrifice both the accuracy of the MDC system and their

Y integrity.

?i,

f%: Recommendations

R Leadership at all levels of the Air Force main-

%% tenance complex needs to re-evaluate its motives and

e
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methods for insuring maintenance information is input into
the MDC system. Maintenance personnel seem to be willing
to give the boss whatever he wants, even if it means alter-
ing the facts to do so.

The information reported in this study indicates

that further research should be conducted into the amount

L e gl e e

and types of data that need to be collected from Air Force
maintenance organizations. Personnel feel overburdened
documenting maintenance tasks to the level currently

required. An unacceptable amount of the data being docu-

mented is being "pencil-whipped," especially in the area of

time accounting.

PR

The Air Force should consider a maintenance data
collection system similar to that used by the U.S. Army

and described by Army Pamphlet 700-24, Sample Data Collec-

v

4 tion (SDC). The SDC system replaced a total data collec-
tion system which had been used by the Army until 1970.
The previous system was done away with because the data

collection put a heavy burden on the troops, the data wa=z

. e e S e

unreliable, the cost was too high, and the volume of data
was unmanageable. The SDC system is a method of selective

sampling of specific equipment items. Collection of data

| Bt w7

is done for a specific period of time on a specific kind

- e,

of equipment in specific units. The requester of the data

-

must initially justify the need for the performance data.

-
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Then, annually, the requester must show documentation of how

that data was used to meet previously stated objectives.
A system similar to this could save the Air Force
millions of dollars annually while reducing the paperwork

burden on maintenance personnel. A study into the feasi-

bility of such a system would be beneficial to the Air Force

and should be accomplished prior to complete implementation

of CAMS.
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Appendix A: Definitions

ATLAS Database--the central computer data base at Randolph

AFB, Texas, which is used by the Air Force to
manage active duty and reserve personnel records.

Configuration Status Accounting--the reporting and record-

ing of changes made to the initial approved config-
uration of the system/item as it is programmed for
operational use, in order to establish an official
USAF documented indication of the actual configura-
tion of a serial numbered system or equipment at a
given time in relation to an approved configuration.

Direct Labor--productive hours expended on on-equipment and

off-equipment maintenance.

Discrepancy--the inability of an item to perform within

previously specified limits.

Indirect Labor--productive indirect hours expended for

leave, details, compensatory time off, training,
and alert duty. .

Maintainability--a characteristic of design and installa-

tion which is expressed as the probability that an
item will be retained in or restored to a specified
condition within a given period of time, when the

maintenance is performed in accordance with pre-

scribed procedures and resources.
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Off-equipment Maintenance--repair and work on assemblies,

subassemblies, or components apart from an end item

of equipment.

On-equipment Maintenance--this includes support general

work (accomplishment of scheduled and special

a

as

inspections), removal and replacement of components,

- o =

-

and fix-in-place repair actions. Repairs accom-

plished in the vicinity of the end article on com-

8 ponents removed for the convenience of making

’ repairs or requirements for installation prepara-
tion are also considered to be on-equipment work.

o Removal and replacement of complete engines in air-

craft, air launched missiles, and support equipment

(SE) are considered to be on-equipment work with

N the engine considered as component. After removal

% and during in-shop work, aircraft engines and SE
gas turbine engines are considered to be end

! articles and the on-equipment/off-equipment con-

g cepts apply.

Operating and Support Costs--all costs associated with

2
o operating the weapon system from delivery to retire-

8 ment.

K Reliability--the probability that an item will perform

: its intended function for a specified interval

under stated conditions.
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Appendix B: Jurvey Package

LS (Capt Folmar, AU 785-65639)

Maintenance Data Collection Survey Package

1. Please take the time to complete the attached question-
naire and return it to us in the enclosed envelope within the
next two weeks, if possible, but not later than 23 May 1386.

2. The survey measures your perceptions and attitudes toward
the current Maintenance Data Collection system. The data we
gather will become part of an AFIT research project and may
influence the design of future data collection systems if
significant design flaws are uncovered.

3. Your individual response will be combined with others and
will not be attributed to you personally. Your identity will
remain completely anonymous.

4. Your participation in this research effort is completely
voluntary, but we would certainly appreciate your help.

LARRY L. SMITH, Colonel, USAF 2 Atch
Dean , 1. Questionnairea
School of Systems and Logistics 2. Return Envelope

USAF Survey Control Number B86-41, expires 31 Dec B6
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ﬁ} MAINTENANCE DATA COLLECTION
Pt SURVEY INSTRUCTIONS
At
:Q% 1. Do pot write your name or your social security number on
1.
x the survey questionnaire. All replies will be completely
%@ anonymous .
A
ot €. Read all questions car-fully and circle the appropriate
RN answer(s). Answer all gquestions to the best of your
:(.- 3y
‘ﬂ! knowledge.
o
ﬁﬁ 3. On the open ended questions, write your answers in the
R space provided. If more space is required, please attach
any additional sheets required.
K 'l":
%ﬁ‘ Y, Upon completion, please place your survey in the attached
e envelope and place the envelope in base distribution.
g
:ﬂf 5. Please try to return the survey within two weeks so that
)
we may get the results published by the end of summer.
g4
é% 6. Thank you for your time and cooperation.
4
X
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o
s
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SCN Bb-41

Section I. Background Information

This section contains several items dealing with personal
characteristics. This information will be used to describe
the population of the study.

1. You are assigned to which majJor command:
(1) Tactical Air Command
(2) Strategic Air Command

2. Your rank is:

3. (OPTIONAL) Your current duty title is:

Y. You have worked in an aircraft maintenance career field
for how long?®

SECTION 11. Please respond to the following statements as
honestly and openly as possible.

5. The Maintenance Data Collection (MDC) system provides

valuable information For base-level maintenance managers:

(1) 2) (g D) ) S)
Strongly Agree Neither Agree Disagree Strongly
Agree nor Disagree Disagree

6. The MDOC system provides timely fegdback for base-level
maintenance managers:

1 2> Qch) 4 5)
Strongly Agree Neither Agrse Disagree Strongly
Agree nor Disagree Disagree

7. The MOC system provides an accurate accounting of
man-hour utilization in the maintenance complex:

(1> €= 3 1) Q=) t
Strongly Agree Neither Agree Disagree Strongly
Agrse nor Disagree Disagree

8. Inaccurate data is input to the MDC system due to the
difficulty in accurately coding the information on the AFTO !

Form 348:

1 (§=D] (3 4 (5)
Strongly Agree Neither Agree Disagree Strongly f
Agree nor Disagree Disagree

9. The MDC system is a useful management tool which should
be retained by the Air Force:

1 2) 3 &) (S
Strongly Agree Neither Agree Disagree Strongly
Agree nor Disagree Disagree
69
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) 10. Correct and valid data is input into the MDC system by
ﬁg maintenance personnel:
M (1> (2> (3 (4) (5)
) Always Usually Sometimes Seldom Never
qﬁ 11. Maintenance personnel are pressured by superiors to
3?‘ manipulate the MDC input:
*ﬁ 1) 2) 3 4 (5
DY Always Usually Sometimes Seldom Never

12. The majority of inaccurate and invalid data that is input

" to the MDC system is caused by:

ﬂ& (1) Keypunch errors

o (2> Errors in filling out 349°'s

el (3) Manipulation of the input to meet expectations
(4) Computer malfunctions

ey (5> Other (Please Specify)

44,

S

‘h.

W 13. In your opinion, what percentage of the data input into

the MDC system is accurate concerning maintenance actions
that occurred?

;; 1) o % (7) B0 %

1A (2> 10 % (8> 70 %

ol (3) 20 % (8) 80 %

4 (4> 30 % (10> 90 %

" (5) 40 % (11> 100 %

e (6) 50 %
}S: 14. Of the data that is input into the MDC system that is
;% inmaccurate, what percentage of that inaccurate data is
) intentjonally inaccurate?

. (1) 0 % (7> B0 %

L (@ 10 % 8 70 %

e (3> 20 % (9> 80 %

i (4) 30 % (10> 90 %

R (5) 40 % (11> 100 %

- (6) 50 %

o 15. Which of the following words best describe the present
3o MDC system:(Circle all that apply)
o (1) Helpful _ (6) Accurate
s (2) Slow (7) Flauwed

(3) Useful (B) Tedious

e (4> Waste of time (3) UWorthuwhile
0 (5> Efficient (10> Error laden
?:.:o
b

ol
o
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16. If it were in your power to change the MOC system, what
| changes would you make and why? PLEASE BE AS SPECIFIC AS

POSSIBLE.

- 17. What do you feel is the single most prevalent reason for
0y errors occurring in the MOC data base?

3 71
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18. What type of data on an AFTO Form 349 is most often
reported in error?

18. 1f you know of any person(s) who intentionally inputs
false data intoc the MDC system, what are the top 3 most
common reasons given for their actions?

72

RGO RIS AN ORI A Ca T A v PR T PR I IR L P PUTC T PC P PR
EL LA L L AN ) v ! ] L 2, S \ \ o, 0t .
N D T ot T T T e o e T ST b Y 1 0 7 SRR ¢ Ml o T oo 27 1 T 3

PR

o,

ALK
% . 4 l‘e“

[0

-

SN0




-

At

B

o e >

L . e

1

Please feel free tc use the remaining space to comment on the
advantages, disadvantages, problems, or other important
aspects of the Maintenance Data Collection system as you
perceive it.

THANK YOU FOR YOUR COOPERATION
73
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Appendix C: Data Jable

The data received on the survey gquestionnaires was
coded and input to the ASC computer for analysis using

SPSS-X statistical software. The data on the following

pages reflect the following information from the surveys:

Eield # |
Survey Number 1 -3
Question 1 Y
Question 2 S -5 .
Question 4 7 - 8B
Question S g
Question b6 10
Question 7 11
Question B ie
Question 9 13
Question 10 14
Question 11 1S
Question 12 (Answer 1) 16
(Answer 2) 17
(Answer 3) 18
(Answer 4) 18
(Answer 5) c0
Question 13 2l - 22
Question 14 23 - 24
Question 15 (Answer 1) 25
(Answer 2J b
(Answer 3) 27
(Answer 1) 28
(Answer 5) c9
(Answer B) 30
(Answer 7) 31
(Answer B) 32
(Answer 9) 33
(Answer 10) 34
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